Effect of repeated administration of morphine on the activity of extracellular signal regulated kinase in the mouse brain.
The present study was designed to determine whether chronic morphine treatment could influence the activity of extracellular signal regulated kinase (ERK) in the mouse brain. The single subcutaneous injection of morphine produced profound antinociception and an increase in phosphorylated-ERK (p-ERK) immunoreactivity in the pons/medulla, and these effects were blocked by a mu-opioid receptor antagonist, naloxone. The potency of antinociception induced by the second morphine injection at 24 h after the first morphine injection was similar to that by the first morphine injection. The p-ERK immunoreactivity in the pons/medulla obtained at 24 h after a single injection of morphine was not different from the control level. Repeated morphine injection once a day for 7 days resulted in a marked reduction of antinociception by morphine. The p-ERK immunoreactivity in the pons/medulla increased remarkably after 7 days repeated morphine injection. These data suggest that the sustained activation of ERK activity be associated with the development of antinociceptive tolerance to morphine in mice.